Relationships between the activities of bus carriers and rail passenger traffic (and the railway offer) 
Introduction
The market for Polish transport services undergoes frequent changes. The transformation that took place in Poland in the 1990s and, after Poland's accession to the European Union, primarily affected rail and bus transport (Taylor, 1998 (Taylor, , 2004 Cantos et al., 2012; Połom and Goliszek, 2017) . In both organisational and spatial dimensions, such changes generally limited the availability of public transport to residents (Taylor and Ciechański, 2017) .
The public bus transport market experienced strong fragmentation. It was connected with the functioning of two categories of transport companies: private independent carriers, and companies created from the previouslyoperated state-owned enterprises (Ciechański and Taylor, 2017) . The number of carriers and their transport offer were subject to continuous change and the spatial scope of their activity was mostly subordinated to freemarket principles. Consequently, they operated mostly (or only) on the most profitable routes 1 . Many of them were significant competitors to rail transport (Smolarski and Suszczewicz, 2017) .
Polish rail transport also experienced significant organisational changes. One of the manifestations of these changes was the appearance of self-governing companies, including the Lower Silesian Railways. This can be seen as the drive to create more efficient transportation systems, which was particularly intense at the turn of 20 th and 21 st centuries (Taylor, 2006; Taylor and Ciechański, 2006; Ciechański, 2010, 2011) . In the Lower Silesia province there were also significant changes in the volume of railway transport operation (mainly resulting from reductions of railway lines and suspension of passenger traffic) and bus services (liquidation of state-owned companies called Państwowa Komunikacja Samochodowa (hereinafter PKS).
Such changes mostly affected the rail company PKP 2 . They were connected with relatively lower financial expenditures on railway infrastructure compared to Western European countries (Nash, 2010) . Consequently, a series of railway lines were closed, many of which were of significant importance to local communities and enabled their access to the public transportation system. Studies on the social consequences of the suspension of passenger traffic were carried out in many countries, including Poland (Taylor, 2006) , France (Thevinin et al., 2016) and Great Britain (Patmore, 1962) .
Regional and local public transport is based on rail and bus connections. Their appropriate coordination and the creation of an integrated public transportation system connecting two or more means of transport within one journey, are of key importance (Ciechański, 2006; Šťastná et al., 2012; Šťastná et al., 2015; Chowdhury and Ceder, 2016; Chowdhury et al., 2018; Jurkowski, 2018) . Relations between rail and bus transport on specific routes may contribute to changes in public transport accessibility (Guzik, 2016; Kowalczyk, 2018) . This is particularly important under conditions of deregulation and the lack of coordination of the transportation system in peripheral areas of provinces threatened with transport exclusion 3 . Mees (2010) also emphasised the issue of coordination, referring to the network effect in planning public transport. The system should rely on various means of transport.
In this article, we aim to identify the associations between the activity of bus carriers and rail passenger traffic. It should then be possible to answer questions of whether bus and rail carriers compete with each other under the conditions of deregulation and the lack of coordination, or whether they complement their transport offers; in addition, responses to how their relations change over time depending on the transport offer and the demand for transport services are illustrated. Moreover, the article examines whether, and to what extent, the transportation system formed may affect transport exclusion. The Polish transportation system is based on rail transport, which is organised by central authorities (fast and international connections) or voivodships (regional transport). On the other hand, bus transport is characterised by a lack of coordination. Following the reorganisation of the Polish bus transport market, state enterprises (PKS) were transformed and divided (some of them were liquidated or privatised: see Taylor and Ciechański,2018) . In addition to these types of companies, there are many private enterprises that create some transport offer mainly due to economic calculations.
Theoretical basis
Most authors either treat the public transportation system jointly (Šťastná and Vaishar, 2017; Šťastná et al., 2015) or focus on only one means of transport, e.g. in Cyprus (Kepaptsoglu, 2017) . Others compare various rail systems (Fraszczyk et al., 2016) . There are relatively few studies concerning relations between various means of public transport, particularly in the context of mutual competition between bus and rail carriers. For example, Ben-Akiva and Morikawa (2002) indicate that a high-quality offer plays the key role, and the selection of the means of transport (a bus or a train) is thus of secondary importance.
It must be noted that in many countries (in Western Europe in particular), there is often no basis for studying relations between rail and bus carriers as they operate based on the principle of complementarity and, in fact, fulfil separate functions. Therefore, the dependencies between rail and bus transport networks were mostly studied in the context of so-called feeder lines, e.g. using optimisation models which determine perfect access to railway lines (Wirasinghe, 1980; Kuah and Perl, 1988; Chien and Schonfeld, 1998; Jurkowski and Smolarski, 2017a) .
Another problem involves imperfections of public transport in rural areas. Petersen (2016) has described this problem in Britain, where they are referred to as 'patchy' due to low frequency and limited running time (e.g. no public transport in the evenings and at weekends). Rural areas can be characterised by low population density and, consequently, low passenger demand (Nielsen and Lange, 2007) . One of the few studies about the relationships of rail and bus networks in Central and Eastern Europe is an analysis of the coordination of rail routes, and the introduction of integrated systems is suggested to be the most effective solution (Kudlać et al., 2017) .
It must be noted, however, that there are significant differences between the organisation of public transport in metropolitan, urban, rural and peripheral areas 4 . Malikova (2013) considers the transport accessibility of cities as one of the indicators of marginalisation and peripheralisation in Slovakia and the Czech Republic. Boruta and Ivan (2010) , however, have used the example of the Jeseník region in the Czech Republic to show that a public transportation system including road and rail connections may be effective, even in rural areas which are relatively economically under-developed . In contrast, Jaroš (2017, p. 258) stresses that "high area mobility is typical of core areas, while low area mobility is usual in rural or peripheral areas". Differences in the organisation of the system are also visible in urban centres of various sizes. For example, in cities with less than 100,000 inhabitants, a bus-line system is unnecessary. In turn, in large agglomerations, it works perfectly, allowing one to bypass the city centre when travelling (Nielsen and Lange, 2007) .
Data on passenger flows may help in determining to what extent a city is connected with its region. While towns usually generate local traffic, cities and agglomerations are more fequently connected with more distant areas. Kraft et al. (2011) studied the influence of urban centres in the Czech Republic (the capital cities of Czech regions) based on vehicle traffic flows. They identified differences in the transport connections of particular cities based on access to work and vehicle transport flows. Halas et al. (2010) conducted similar studies related to the access to work in Prague and Brno.
Peripheral areas are characterised by specific public transport conditions, such as departure times, low frequency of departures, lack of direct connections and the lack of coordinated interchange systems (Petersen, 2012 (Petersen, , 2016 . Even areas with seemingly high transport accessibility potential, for example those located close to urban agglomerations, are often referred to as "car dependent suburban areas" (Hickman and Banister, 2014, p. 141) . The researchers indicate that in this case, it is necessary to use local rail and bus systems more widely. Šťastná et al. 5 As Mees (2010, p. 84) points out, obstacles to the creation of integrated transport systems are poorly organised transfers, which require, among other factors, additional costs or significantly longer travel time.
(2015) also stress the role of transport organisation in peripheral areas and point out that the authorities should take major steps in this regard in urban and metropolitan areas. Some European countries have introduced para-public transportation systems, such as 'Anruf taxi' in Germany and 'Publicar' in Switzerland (Velaga et al., 2012) , but they can also be minibuses, taxis, or school buses (Nielesen and Lange, 2007) .
Problems related to the development of transportation systems are observed as particularly acute in post-socialist European countries, in which economic transformation caused huge changes after 1990 and in many cases led to chaos in the functioning of transport. Public transport networks were reduced and many local railway lines were suspended in Poland and the Czech Republic. Taczanowski (2012) has identified significant differences in the number of local rail routes which were closed down in Poland and the Czech Republic. He indicates that 90% of third category railway lines and 44% of second category railway lines were closed down in Poland between 1989 and 2011, and 14% of local routes were suspended in the Czech Republic. This process was particularly intense in the Lower Silesia region (Smolarski and Raczyk, 2017) .
Rail infrastructure can be considered as the backbone of public transport. Santos et al. (2010) also stress the role of transport infrastructure, particularly in rural areas. Tomeš et al. (2014, p. 275) note that the "competitiveness of railway transport is crucially dependent on the quality and capacity of the infrastructure". Wegener et al. (2005, p. 27) stress that "the relationship between transport infrastructure and economic development has become more complex than ever". They also state that the construction of a new railway line between peripheral and central regions may improve the economic situation of the peripheries (Wegener et al., 2005, p. 28) . A complex upgrading of existing routes and the introduction of attractive timetables may also improve transport accessibility. For example, Jurkowski and Smolarski (2017b) note that the transport offer on the Wrocław-Warsaw route significantly improved after one of its sections had been upgraded.
The creation of a reliable and simple transportation system could be the solution. This would involve developing co-ordinated interchange systems in local interchange nodes in peripheral areas. According to Buehler and Pucher (2012) , this kind of system exists in Germany. Switzerland deserves special attention as it has one of the highest numbers of public transport journeys per person among European countries (Buehler and Pucher, 2012) , and a specific public transportation system in rural areas (Petersen, 2016) . The simplicity of the transport system can be considered as a factor encouraging people to use public transport. If the potential passenger is able to understand its operating principles, there is a greater chance that s/ he will become a real passenger. Car users often base their decisions on the choice of individual transport as they are not able to clearly use the public transportation system (Nielsen and Lange, 2007) .
The role of integrated systems, understood as a joint rail and bus transport system, is especially important in creating regional transport connections. The first systems of this type were formed in Germany, Switzerland and Austria (Šťastná, 2015) . An integrated transportation system helps avoid transport exclusion (Šťastná and Vaishar, 2017, p. 112) . Moreover, it allows people unable to use road transport to use public transport (Lucas, 2012) , for example, children, the elderly and disabled people (Šťastná, 2015) .
According to Chowdhury and Ceder (2016) (Sharaby and Shiftan, 2012); and [5] physical integration. The systems should offer the possibility of a smooth journey using various means of transport. In rural areas, transfers are inevitable, therefore the role of connections between various means of transport and interchanges is growing in importance (Nielesen and Lange, 2007) .
Studies carried out in the rural areas of England and Wales revealed the problem of transport exclusion of elderly people, with the result that they had difficulty accessing hospitals, clinics, local centres, etc. (Shergold and Parkhurst, 2012) . The problem of the negative perception of public transport was identified in rural areas of Scotland -while 50% of inhabitants of urban areas considered public transport to be a convenient means of transport, this opinion was only shared by 20% of residents of rural areas (Velaga et al., 2012) .
It should be noted, however, that mobility levels are highly dependent on local and national conditions. Buehler (2011) shows that 8% of journeys in the rural areas of Germany are made by public transport, compared to only 2% in the United States of America.
The functioning of transport also depends, to a significant extent, on formal principles pursued in particular countries. Deregulation should not be carried out in an uncontrolled and unorganised way, because it can affect the efficiency of the transportation system (Mees, 2010) . Knowles and Hall (1992) use the example of Great Britain to assess the deregulation of the public bus transport which was carried out there. On the one hand, it increased the economic effectiveness of transport, but on the other hand, the main bus traffic flows were moved to densely populated areas with the highest transport potential. This creates the risk of insufficient transport services in rural and peripheral areas. The issue of public transport deregulation after 1990 in the countries of central and eastern Europe was the subject of study conducted in Hungary (Nelson et al., 1997) . The study on competition in rail transport in the Czech Republic showed a significant complex problem and the lack of unambiguous (only negative or only positive) consequences of the liberalisation of the rail transport market. Tomeš et al. (2014) noted that new carriers most often run on routes with the highest passenger volumes and exclude local and peripheral routes.
With regard to rail transport, Fröidh and Nelldal (2015) , using the example of Sweden, show that the deregulation of regional connections led to increased segmentation of passengers into those who paid attention to price (the problem of travel costs) and those who paid attention to time (the problem of travel time). Furthermore, Fröidh and Byström (2013) noticed that deregulation has improved the quality of rail transport services. 6 Given the lack of public transport coordination in Poland, especially regarding buses, the website is a nationwide database for most bus journeys. In order to improve public transport coordination, a complex search engine for finding public rail and bus transport connections should be created, e.g. similar to the Czech website: jizdnirady.idnes.cz 7 State-owned bus carriers are enterprises formed after the transformation of the enterprise Państwowa Komunikacja Samochodowa (PKS). At present, they are the property of local governments, worker-owned companies and state-owned companies (Taylor and Ciechański, 2017, p. 115).
Study areas and methods
This study was conducted in two sub-regions: Jelenia Góra and Wałbrzych, according to the NUTS 3 classification. The examined areas are considered to be problematic and are thus treated as peripheral in spatial, social, economic and transport terms in both the reference literature (see : Ciok, 1991 : Ciok, , 1994 Churski, 2010; Kolejka et al., 2015) and planning documents (e.g. Plan zagospodarowania... 2014; Koncepcja... 2011, p. 172). The eastern and western areas under study are characterised by difficult access to the nearest large urban centres (Stępniak et al., 2013) . At the same time, due to their natural sites and tourist attractions (e.g. two national parks), these areas have high potential in terms of tourist movement and the use of public transport. Dickinson and Robbins (2008) , among others, indicate the important role of public transport in areas of high tourist potential. The analysed sub-regions are, at the same time, border areas with relatively low transport accessibility to metropolitan centres in Poland and the Czech Republic. A study on inter-municipal rail connections in Polish and Czech border areas showed significant differences between the Polish and Czech rail transportation systems, and indicated that their organisation was worse on the Polish side (Smolarski, 2017) .
This study was intended to cover the most peripheral units at the highest risk of transport problems (see Fig. 1 ). To this end, nine nodes were specified: Węgliniec, Zgorzelec, Lubań, Jelenia Góra, Szklarska Poręba, Wałbrzych, Kłodzko, Międzylesie, Kudowa Zdrój (border towns on the Polish side were also treated as nodes). The basic units of observation were towns and cities located within sections between the aforementioned nodes.
With regard to rail transport, the general number of rail connections and the total number of passengers were examined on sections between the nodes specified above. They were calculated as the sum of passenger volumes at all stations located between the specified nodes. This approach made it possible to analyse particular sections as traffic generators. It took account of the number of passengers getting on at particular stations regardless of their final destination. The study excluded long-distance connections (reaching beyond the regions) due to the lack of data on this type of connection. It must be stated, however, that these are of little importance for the number of connections and passengers and that they play a marginal role in the formation of local transport connections. Data on rail offers were taken from public train timetables for stations in particular towns and cities available at the website rozklad-pkp.pl.
With regard to bus transport, the study covered all lines connecting specific cities and towns with each other. In this case, connections reaching beyond the region were also excluded from the analysis because they do not affect local transport connections. As it was impossible to receive more detailed information, only the number of connections was taken into account. Data were obtained from the website e-podróżnik.pl 6 , and the websites of relevant carriers. Every outbound bus connection in the cities and towns studied was classified as one of two types: networked or competing with a rail route, and assigned to one of the organisational forms depending on the carrier type: independent (private enterprises) or PKS (state-owned enterprises) 7 (Fig. 2) .
Fig. 1: Research area. Source: authors' elaboration

Fig. 2: Competing and networked bus lines (schematic) Source: authors' elaboration
8 A high-quality weekend and weekday public transport offer is an element of daily routine travels, which are a significant aspect of life (Nutley, 2003) . 9 Source: Office of Rail Transport, 2017. 10 After the normalisation process, the mean value of the characteristic was determined as a synthetic indicator.
A bus connection was considered as competing with a rail route when most of its route covered the same cities and towns as the rail transport. In other words, the course of the bus route was more or less parallel to a train route. A bus connection was considered networked when its route was perpendicular to a rail route on a given section of a railway line and could potentially function as the so-called feeder bus, transporting passengers to nodes from areas having no railway network.
While the basic reference units were cities and towns, a higher level of aggregation was used for the purpose of analysing the results obtained. The study involved 50 cities and towns located on eight inter-node sections. They were the basis for data analysis. This research approach was used because analysis of single towns and cities would have made it difficult to obtain more general patterns due to their specific and unique conditions. In many cases, such general patterns can only be identified at a higher level of aggregation (inter-node sections). This is the approach that is usually applied in the reference literature. While studying the metro system, Derrible and Kennedy (2010, p. 278) stated that "a metro node is not a node if it does not offer a transfer". It must be remembered, however, that the possibility of an interchange is necessary for a given station to be considered a node (Derrible and Kennedy, 2010, p. 278) .
When studying the quality of rail and air connections in Eastern Europe, Janić (1997) also referred to the largest cities (nodes) without analysing particular towns between the nodes. Peeters et al. (1998, p. 369 ) draw attention to the issues of social and economic activities which are most often concentrated in the largest transport nodes. They state that "the main nodes of the transportation network are likely to be the local points of an economic geography in which human activities become … footloose".
The study was conducted using the following indicators of demand, supply and assessment of the effectiveness of rail and public bus transport:
1. the size and market share of private and state-owned bus operators;
2. the number and market share of networked and competing journeys;
3. weekday-weekend disparity (differences between the number of weekend and weekday connections) 8 ;
4. the number of bus and rail connections; and 5. the efficiency of rail connections in terms of the detour index (Śleszyński, 2014, pp. 190-191) .
Data concerning the number of passengers using passenger transport were taken from weekly measurements of passenger volumes conducted on trains in the period from 3 to 9 April, 2017. The selected period was characterised by normal traffic intensity close to the yearly average. It included typical weekdays and weekend days with no (statutory) bank or public holidays. Moreover, there were no complications on the road and rail networks at that time which could interfere with bus and rail traffic. Data about the number of rail and bus connections concern the same time period.
Results and discussion
Two public transport companies operate in the study area: Koleje Dolnośląskie S.A. and Przewozy Regionalne S.A. Koleje Dolnośląskie is managed by regional authorities (the Marshall's Office of Lower Silesia Province). Przewozy Regionalne operates nationwide so its activity has not been studied. Koleje Dolnośląskie carries out 89 % of rail transport in the Lower Silesia province 9 . The analysis allows the issues connected with rail transport in the region to be captured with high precision. It must be mentioned, however, that Koleje Dolnośląskie provides services for some 36% of all passengers (including those travelling by other means of transport) in the region.
As far as Polish bus enterprises are concerned, the PKS state-owned companies operated in five cities in the area under study (2017): Jelenia Góra, Kłodzko, Lubań, Bolesławiec and Kamienna Góra. In recent years, three companies have been closed down: in Świdnica, Zgorzelec and Wałbrzych.
Rail offer and generators of passenger traffic
The study results were analysed with respect to rail transport and bus carriers. A general assessment of the transport offer was made using a synthetic indicator because studying the actual number of connections or travel time could have been unreliable since it is difficult to state which factor is the decisive one. (2000) and Mouwen (2015) .
The study results show that the highest value of the synthetic indicator was reported on the Wałbrzych -Jelenia Góra section, which had the highest number of pairs of connections per day (13) and trains were much faster than road transport. A high indicator value was also obtained on the Węgliniec-Zgorzelec section. Despite a significantly lower number of connections per day (8), travel effectiveness was of high importance. The lowest values were obtained on the Szklarska Poręba-Jelenia Góra and Kłodzko-Kudowa sections. In the first case, the number of pairs of connections was low (5), resulting in extended intervals between departures. In the second case, a slightly higher number of connections (7) was accompanied by low speed (33 km.h −1 on average), which resulted in almost doubling train travel time compared to car transport.
It was important to study correlations between the transport offer and the number of passengers, i.e. the supply-demand relationships in rail transport. Other studies on this type of transport offer (e.g. van Lierop et al., 2017) show that they significantly affect passenger volumes on particular lines, indicating that this factor is important particularly in peripheral areas, where uniform rail quality standards occur less often than within an agglomeration. In order to eliminate the factor of different passenger volumes in particular units, the index of the mean rail passenger volume over 24 hours per station of a given line has been incorporated in this study. (This indicator was the quotient of the total passenger volume getting on at all the stations of a given line, as well as the total number of stations on this line: see Fig. 3 ). The study shows significant differences in passenger volumes on particular lines -it was almost three times higher on the Wałbrzych-Jelenia Góra section than on the Kłodzko-Kudowa Zdrój line. This confirms that a good transport offer generates high passenger volumes and a low-quality transport offer adversely affects the number of passengers (Fig. 3 ).
Bus offer
The greatest number of bus connections is offered on railway routes with a low-quality transport offer and low passenger volumes (see Fig. 4 ). Moreover, a greater number of rail passengers is accompanied by a smaller number of bus connections in these areas. In extreme cases (e.g. on the Węgliniec-Zgorzelec section), there are no bus carriers due to very high rail passenger volumes.
Competing and networked journeys and types of carriers
Bus carrier routes constitute a significant problem for the functioning of local and regional transportation systems. In general, even 77% of all the examined bus lines were competing with train routes, meaning that both means of transport compete with rather than complement one another (Tab. 1). It must be stressed that the number of competing connections was the highest on two of the least-used railway lines at 95 % (Kłodzko-Kudowa) and 100% (Jelenia Góra-Szklarska Poręba). If the quality of railway offer is low, bus carriers focus almost completely on taking over rail passengers along those routes. If, however, the rail offer is more attractive, the share of networked bus connections is increased. The lowest share of competing connections was reported on the Jelenia Góra-Lubań line.
Some relationships can also be observed in the market share of private bus operators. Generally, it was lower along well-functioning railway lines with high demand, e.g. no private carrier operated on the Kłodzko-Międzylesie section and the share of private carriers amounted to slightly more than 25% on the Wałbrzych-Jelenia Góra section. At the same time, the share was almost 50% along railway lines with a low-quality offer (e.g. Jelenia Góra-Szklarska Poręba). This indicates that the network of connections developed by public bus carriers was more in line with the provision of an integrated transportation system. Private carriers mostly responded to existing demand rather than to the needs of local communities at risk of transport exclusion. In general, this may also result from the smaller number of weekend bus connections by which private carriers gain greater market share even when providing services on one route only (see Tab. 2).
Weekday -weekend differences in bus transport
A characteristic feature of the area under study is the weekday-weekend difference in bus connections (Tab. 3). The average number of Saturday journeys was 32% of weekday journeys, and the average number of Sunday journeys was less than 17% of weekday journeys. At the same time, some lines had no weekend offer (e.g. the Zgorzelec-Lubań and Kłodzko-Międzylesie lines). Moreover, there was a very low share of Sunday journeys on the Lubań-Jelenia Góra and Jelenia Góra-Wałbrzych routes. The lowest decrease in the number of weekend connections amounting to some 40-48% was reported on the Jelenia Góra-Szklarska Poręba, Kłodzko-Wałbrzych and Kłodzko-Kudowa sections. Such a significant reduction of the bus offer at weekends, even if this is not a continuous phenomenon, may lead to periodical transport exclusion.
When analysing the structure of carriers on Saturdays and Sundays, it is noticeable that private carriers operated on all sections, thus clearly increasing their share of the transport market. This is due to a smaller network of connections provided by private carriers, who mostly operate on routes with the highest demand and competing with rail routes which also need to provide services at weekends. Moreover, PKS carriers also provide their services on many networked routes characterised by low weekend demand. This leads to a reduction of PKS's share of weekend transport and an increased share for private carriers, which additionally highlights the fact that both carriers have different ideas on how they should function under conditions of transport system deregulation.
The indicators selected for the analysis characterising the functioning of transportation systems are modifications of the transport accessibility test methods. There are four basic components that make up the availability (Geurs and van Wee, 2004) : land-use, transport, time and individual use. The first two are crucial for public transport research (Komornicki et al., 2010, p. 21) . The transport component is the same as travel time, while the use of space is the distribution of needs and opportunities (Rosik, 2012) . The transport component can be considered as a transportation system (Komornicki et al., 2010, p. 34 ). Public transport research should concern various transport branches (Komornicki et al., 2018) . Other accessibility indicators may include: distance in a straight line, distance on the communication network, driving time, travel costs or the quality of public transport (Curtis and Scheurer, 2010) .
Conclusions and recommendations
This study shows that a good railway offer almost always indicates a relationship with rail transport services. It does not unambiguously determine to what extent the transport offer was the main reason for the increase in this demand, however, but it underlines its importance in shaping public transportation systems.
The study made it possible to identify very detailed associations between the demand for rail transport and bus offers. On railway lines with an insufficient transport offer and the resulting low demand for rail transport services, bus carriers developed mainly a network of connections which were competitive rather than complementary to the rail transport. This regularity was observed mostly among private carriers operating under market conditions and aiming at profit maximisation. Some measures taken by public bus transport (PKS) conform to the requirements of the integrated approach. The study indicates that under conditions of deregulation and lack of coordination of transportation system development, most bus connections duplicate the railway system. This means that there are activities related to competition between both modes of transport (rather than their mutual complementarity). If transportation systems in the area under study are not based on integrated public transport, many towns will face the risk of transport exclusion. This will increase the peripheral character of the area and reduce its competitiveness, which may adversely affect the pace of its social and economic development. The scale of this phenomenon requires separate studies of coordination of public transportation system to be conducted.
Analysis of the weekday-weekend differences in bus and rail offers shows that rail connections are relatively similar throughout the week. There are definitely more differences in bus transport -on all the examined lines, the number of bus connections at weekends amounted to less than 50% of bus connections on weekdays. Therefore, basing the regional transportation system only on private bus transport can contribute to transport exclusion of local residents (Jaroš, 2017) -if not in a continuous mode, then certainly in a periodical dimension (non-working days, evenings, etc.) . This indirectly indicates that from the point of view of the connections stability, rail transport should be the starting point for shaping a regional communication system. With respect to the lack of a coordinated transport policy and the fact that bus transport is mostly based on market principles, there is a risk that bus carriers will further reduce their services at weekends (the so-called 'weekend transport exclusion' -as a derivative of 'transport related social exclusion': Jaroš, 2017). The general solution to this problem might be the development of a transportation system based on rail transport. Weekend bus transport can be based on feeder line systems or be an element of a flexible transportation system. This requires the creation and implementation of a supra-local, integrated public transport policy taking transport exclusion into account.
